Development of the highly active cathode catalysts for oxygen reduction reaction (ORR) is one of the most important subjects to achieve a high efficiency at polymer electrolyte fuel cells (PEFCs). For the screening process of the catalyst, it is essential to evaluate precisely kinetically controlled ORR activities at the electrodes and to quantify a reaction by-product, H 2 O 2 , which may deteriorate the polymer electrolyte membrane or gaskets, over wide temperature range. Recently, we found that Pt alloys such as Pt-Fe, Pt-Co, and Pt-Ni exhibited very high ORR activity.
Development of the highly active cathode catalysts for oxygen reduction reaction (ORR) is one of the most important subjects to achieve a high efficiency at polymer electrolyte fuel cells (PEFCs). For the screening process of the catalyst, it is essential to evaluate precisely kinetically controlled ORR activities at the electrodes and to quantify a reaction by-product, H 2 O 2 , which may deteriorate the polymer electrolyte membrane or gaskets, over wide temperature range. Recently, we found that Pt alloys such as Pt-Fe, Pt-Co, and Pt-Ni exhibited very high ORR activity. 1) In the present research, we evaluated their ORR activities and H 2 O 2 production rate by using channel flow double electrodes (CFDE) 2) at 20-90 o C. Fig. 2 . Linear relationships between log k app and 1/T are seen at all electrodes below 60 o C. In this temperature region, the ORR activities at the alloy electrodes are larger than that at the Pt electrode by a factor of 4.0 (Pt 54 Fe 46 ), 3.1 (Pt 68 Co 32 ), and 2.4 (Pt 63 Ni 37 ). However, the k app values at the alloy electrodes decrease with elevating temperature above 60 o C, and settle to almost the same value at the Pt electrode. The H 2 O 2 production was not detected at the alloy electrodes once heated at the high temperature in the solution. This is probably due to dissolution of non-precious metal components (Fe, Co, Ni) from the alloys to form thick Pt layers on the surface.
The apparent activation energy of 41 kJ mol -1 obtained at these alloy electrodes at t < 60 o C is comparable to that at the Pt electrode. These results suggest that the high ORR activities at the alloy electrodes are ascribed to a large pre-exponential factor such as high coverage of adsorbed oxygen. 
